Norepinephrine--stimulated activity of hypothalamic adenylate cyclase varies throughout the estrous cycle of the female rat.
The activity of hypothalamic adenylate cyclase was studied throughout the estrous cycle of the female rat. The activity of the enzyme was determined in particulate fractions obtained from hypothalami of rats killed at 10.00 h and 16.00 h of the 4-day estrous cycle. The activity was assayed in the presence of norepinephrine (10(-8) to 10(-3) M) by the capacity to produce adenosine 3',5' cyclic monophosphate. The basal activity of adenylate cyclase was higher in the morning of estrus than at any other time during the cycle. Norepinephrine-stimulated adenylate cyclase activity, as assessed by the apparent affinity (Kd) and apparent maximum effect, varied during the cycle, showing highest affinity, lowest Kd, in the afternoon of proestrus. The highest level of apparent maximum effect was also found in the afternoon of proestrus declining on diestrous day 2, diestrous day 1 and estrus. The norepinephrine stimulated activity was significantly inhibited by phenoxybenzamine, an alpha-blocker, in the morning of diestrus day 1, whereas on the day of diestrus day 2 and proestrus it was inhibited by the beta-adrenoblocker, propranolol. A similar degree of inhibition by alpha- and beta-blockers was observed in the morning of estrus. These results indicate that the hypothalamic adenylate cyclase coupled to adrenergic receptors shows dynamic changes throughout the estrous cycle.